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Abstract 



The present invention provides inks which contain a near infrared fluorophoric compound incorporated into a water- 
dissipatible polyester backbone. The inks of the present invention are preferably colorless or "invisible" but could be 
made slightly colored if desirable. Specifically, the inks of the present invention comprise: A. between about 1 and 10 
weight percent of at least one water-dissipatable polyester having from about 0.1 ppm by weight to about 10% by weight 
of a thermally stable near infrared fluorophoric compound copolymerized therein; B. between about 5 and 75 weight 
percent of at least aliphatic humectant; C. between about 0 and 15 weight percent of at least one lower aliphatic alcohol 
of no more than 3 carbon atoms; D. water and optionally up to about 2 weight percent of one or more additives; wherein 
the weight percentages of components A-D equal 100%. 
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S. Vol. 106, No. 24, 1984, pp 7404-7410.; (Nc=naphthalocyanine). 

t # 200 X: # Belmont £4&t### 1. 0 

'MH-K^^a^-t^lL^. ffl 5 ^ ##t£ .t^'J 220-C 

220TC2.0 ^8t. #T 
S>\ 250 TC , 0. 5mmHg, 250 'C g £;&u& 20 

4&% Wiley flf**tflP*>X«i6i± 2mm %#i0r-#$L&to#i)t%Ltf& 
(I. V. ) # 0.275, M^-f* (Mw) # 14867, M^-f (Mn) 

# 3848, £^fc'fcl(Mw/Mn) # 3.86, &$#fc&£(Tg) # 48.4'C 
#JL^##0.2% (t:J:)( 2000ppm) flifcit^jfca ( NIRF). 

2 

#^(100g) 1 #*T^*ti*#&*»^#*iAf>J 95 

TC^^^c ( 250ml) t«Bt*#. -^#^^^^jL5'j^^«t^^^ 

^^29% (**) **.-r^*^i**.jt»^.*^ 

343g, t&£tf NIRF %$i 2000ppm. 

3 

#i££r*h£;&@3 PcAl-0C 6 H 3 -3, 5-~ C0 2 CH 3 ( 0.7g, 9; 36* 10" 4 m) 
(US5397819 tt&ifcfl 29) i5 Jitf £*fc*J 1 I - VI &^#&£aH, 

*£$stf}&m&%#i 0.5% ( f*) ( 5000ppm) £3L&£t# NIRF 4fc^ 
4fr, Wiley «F**,t«f* rt-ft4.it 2mm #3$. t££^4fr# I. V. # 



0. 293, Tg % 52. 6t: , Mw A 16244, Mn # 4510 $ 3. 60. 

4 

#^ (100g) $&#| 3 ttfc^4fr£*bi*AS| 95- IOCC^^tK 
( 250ml) «M###. &J&>MP. 

# 30% (•**) TjcT^^^^^St^^^^^^t^^^^^^ 
337. 5g, &&fJLjsLtfi NIRF#*$ 5000ppm. 

5 

«.J9 0. 14g ( 1. 8* 10" 4 m) ^^3it^3t*4fc^-NcSi(0H) r t^. 
1 0. 1% ( i-t) ( lOOOppra) iiic^^ifca^* 

I. V. X? 0. 268, Tg X/ 49. 2'C , Mw # 15092, Mn % 6582 
#»£3H8L»f*.;# 2. 29. 

%m\ 6 

( 110g) 5 .Wf.^4fr^4t*iAJj 95 - lOOEfifrgMS*- 

( 275ml) tH*«#. All *A*Nfc, 

# 30% («) *-T^*«^**i*»«*^*.^#Lj|(t^^$*^ 
365. 5g, «fc»>M-tiL£ttNIRF## lOOOppm. 

7 

0. 7g(9.0* 10 4 m) tf;feftfc^$£4fc£>4fr-NcSi(OH) 2 -A .1 
£afc*| 1 ^#f'J^## 0. 5% ( ti) ( 5000ppm) iOt*b£it$#£ 
£-4&. I. V. # 0. 288, Tg # 51. OX: , Mw # 16372, Mn # 4643 

2 3. 52. 

%MLW 8 

W^dOOg) 7 #£^#^.*UpAJ!| 90- 95^^^^ 

( 250ml) tS#«#. A3 

#5 30% *-T^lt^^^^fil^^^^^^^^t-*A 
334. 6g, f JLM NIRF #5 5000ppm. 

9 

4*&# I- VII *rA£] 500ml Wtifca, ^lAn 

I 116. 78g(0. 602m) fi]£~&~ 

Fl 35. 40g(0. 120m) 5 - Wl^I?-«-f4® 

III 63.07g(0.595m) — 6— # 



is 



IV 48. 68g (0. 338m) 1, 4-JR f 6f 

V 0.98g(0.12Qn) 

VI 75ppm *$ Ti flUfcfl , JLIfc* 

VII 0. 40g(5. 3 * 10- 4 m) k*h£&^&-PcAl-OC 3 H r 3, 5---C0XE, ( Pc = 
[US5397819 29 tf4fc£4fe] 

ft 1 40 * ^ ft 200 X: ^ Belmont -£4 1 1 . 0 

*tfWtf*££***Lt*fei,*. a 5 ^#«»ajt^*«i 220X: 
220-C2. 0 'Mft. &t#&£ftHfr2A*MJ* 250X: 

&$4-£##&;&BHU!l 0. ImmHg, 15 Wiley 

^&#*Mft&i± 2mm ^#flr#£^4fc# I. V. X? 0.271, f^^-f 
*(lhr) # 14458, ^^^--lr(Mn) # 7162, J^-gU£(Mw/Mn) # 
2. 0, ( Tg ) % 48. 8-C # 0. 2 % ( « ) ( 2000ppm ) 

$<fcifl 10 

#-^ v (150g) 9 #^J-6t^T^&#^^>AiiJ 95 

- 100 VMi&tofr (375ml) t S Bt&#.M JfeAfcjfc^ti^Hffc, 

29% *T^*4^#«»*i*^#.^Ht*^* 
514. 7g, £*tiL£ti NIRF 2000ppm. 

11 

# 2 (3) , 1 1 (12) , 20 (21) , 29 (30) - w T& NcAlCl ( 5. Og, 0. 005di ) 
(US5397819 34 #/*&), 5-*4t«*-A^V» (1.05g, 

0.005m) ( Aldrich) ( 200ml ) #*^#jkft#£0jftTft#& 

* 55 'hat. ^^#«^ja^*ba^*. ( 500ml) t. 4&i±ai.*t* 
2(3), 11(12), 20(21), 29(30)-W-*T* NcAl-0C 6 H 3 -3, 5-~ 
C0 2 CH 3> #**2M-£*l-ffc ( *t*-4.9g). 

£*fc#l 12 

#^**l9^&#I-VI4-t**afe*| 11 #ifi4t*h£#,ffl ( 0.4g, 
3.4^10"^) a^#flt#*»*«fc« 9 ti[VLifyJt&£LM.. T 
^^^^.ai^^f^ 2000ppm # NIRF £ I. V. # 0. 27, Tg 

A 49. 9X:, i^^-^l-(Mw) A 13986, ( Mn ) # 4088, 

ZfrfaM 3. 42. 

£*fc#l 13 
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( 150g) 12 #fc^#jN**i>M 95- lOOt:^^ 

* ( 375ml) tH#*#. M**4fjfc«I*A*Jt^#«4^*, M^4f 

A 507. 5g. 

14 

#&*MH 9 I- VI 2(3), 9(10), 16(17), 

23 (24) -Pc-Si (OC 6 H 4 -4-CO z CH 3 ) a ( 0. 4g , 3. 3 * 10 "m ) 

(US5397819 24 a^#i£*r* ***| 9 /5fri£#£^,l 

£. i£##J^#*"r^ftM&£fig£#^ 0.2% («')( 2000ppm) 
^ NIRFlfc^*, £ I. V. #0.24, Tg#49.5'C, f^^-f* ( Mw ) # 
13591, It^^ff- (Mn) # 4391, 2*HH*#3. h 

&*fc-W 15 

( I50g) 14 iKr£^#*Hfc;fcAJiJ 95- ioox:^^ 

* ( 375mi) tn»t*#. &%mmzm%fr®tfjfr&, 

**^*^HP. ^^29.7% (**) 
505g. 

16 

:fejLi££afc#| 7 150g £#&ti#.T4Hfcttfc» 

5000ppm££tiL##iO£*h&;tg NcSi(0H) 2 ), ##-&4Ht*iAf!l 95 
-100C«r£4**t ( 375ml) jUSj Sl«£^ 

*rfi§^*, . 30% fc-Mfrtf***^** 

A 512. 8g. 

17 

$4M5 ^M^-fr^tf 780nm # NIRF 

i&ii&tf fflto^ Cowels 2Mf 3 1 25 I - VII 

120ppmifiii*h£i&@&# NIRF 

I 8. 00 16 tf^ 29. 0 % ( * it )*jk&$.m#}4'*'&>k, 5000ppni 
WNcSi(OH) 2 J5l* 

II 6. 80 

III 84. 30 



IV 0. 50 & Surfynol 465 *frt£*l ( Lfr&Mw f A*-*-#4L**-li#J ) 

( Air Products and Chemicals, Inc. ) 

V 0. 25 # Surfynol 104 PG Jffj&N ( ) ( Air 
Products and Chemicals, Inc. ) 

VI 0. 10#Proxel®GXL( 30% ( £#MM5*1( ICI Americas, Inc. ) 

VII 0.05 ^J*4*#*!'#J[50% ( **) lH-^fl-^ (PMC Specialties) 
lfttt**]100. 00 # 

&&*i&it«&,£iial&( **iti»*f *i±il* )> Jk Gelman Sciences 
Versapor 3000 ( 3 u X Versapor 1200 ( 1. 2 m ) Versapor 800 
(0.8m ) &#*J*tf)*&tf*MU& 1.0 

£>6, pH#6.72, fc44^M37#BlU*, -f- #J&£# 0. 018 |££ ( jj ), 
4^^-^^ 30. 53dynes/cm. &./8 Scitex 5100 H ( Scitex 
Digital Printing, Inc., Dayton, OH 45420-4099 ) 
ii-frf^ 39 *M$&J$. 

18 

17 6.00#&^ II, 84. 35 4HMfr III, 1. (XH> 

IV 0. 50 V, j]% 27. 88dynes/cm, fc-H^ 

517 17 &J8£a*jfc#Jfc*T*p-h;£*.».#& 

19 

#4Hfl-f iMfc'*.*^** 680nm <K> NIRF 

17 iliilOitf Cowels &#gM<^frt 
22 i- vii i20ppm 

I 20. 0 10 tf^ 29. 0% ( *t ) 
2000ppm # PcAlOCfiHj-3, 5~— COjCHj ^ 

II 6.00^-Sf 

III 73.10#-*^W 

IV 0. 50 ft Surfynol 465 

V 0. 25 ft Surfynol 104 PG 
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VI 0. 10 # Rroxel® GXL ( 30 % ( ) ) 

VII 0. 05 frA&ftMM [50% ( «) lft-*#^-*^«-^t«4*5« 100. 00 # 
i£#*14-#)*&#*MLfc l.Olcps, 4^^^7^ 32. 97dynes/cm, 

513$:&#, 0. 015 ji , pH^ 6.90, iMfc/JJ ACS Sensor 

II (Applied Color Sysytem) #it^Jlfc/i£fc*ME.&#. 

679nm ( Xmax). i*£«J 17 #r&£-f 

20 

19 8.00 4.tf* 30% 

US ( 5000ppm # PcA10C 6 H 3 -3,5-^C0 2 CH 3 ) ##£MsH, 84. 35 

III, LOO IV 0.50 4HiL^ V # - 

27.68dynes/cBfrfc**#.502#ft##j*£. 17, 

£*fc-M 21 

*>%m\ 19 #ri£X&&# 20.00 ^ 13 29.6% ( «) 

2000ppm # NIRF 4fc^#[2(3), 11(12), 20(21), 

29(30)-w-&T&-NcAl-0C 6 H 3 -3,5-— C0 2 CH 3 ] ) I 

%m<i 22 

19 /ststxift/a 20. oo fo%fcm 15 «<g* 29. 7% c ) 

4&£Sg( 2000ppm # NIRF [2 (3) ,9(10), 16 (17) , 23 (24) - 

^^^^-PcSi(0C 6 H 4 -4-C0 2 CH 3 ) 2 ] ) I 

23 

iiii^t^-f^ coweis snf§/a^ta^ 25 

I-VI *J&iiit-*flaMtiij|* (*$**if*it**). m. 

Gelman Sciences £M'J# Versapor 3000 ( 3 |i X Versapor 1200 ( 1.2 
M ) ££i±a£tf&$-6-^ 120ppm 5£it^^*H*§ NIRF 

I 8. 0&&&*| 16^29. 0%( «S!i^5000ppin 
^NcSi(OH),^ 

II 41. 00 



III 41. 90 

IV 9.00"6Wj# 

V 0. 05 # Proxel® GXL ( 30 % ( « ) ) M 

VI 0. 05 <tMM*4rti $ ( 50%# lH-*df ft t ) 100. 00 # 

5 5. Ocps, 34. 5dynes/cm, 

123#8M*#JL#Jf] Domino Codebox 2 -tr^^L (Domino Amjet, 
Inc., Gurnee, IL 60031 ) &#Jfc&££-f-6lft_t:h-*P *jfr*JE.#i&^. 

24 

( 670nm) 

iti±&fltf Cowels **fS/a^*L#&^ I- VI 25 

^£M>I^ 120ppmit4L*h$JtW^ NIRF 

I 8. 0 4 * 30. 0%( 5000ppm 

PcAl-<X;H3-3, 5-- C0 2 CH 3 « 

II 45.00#ft-# 

III 45. 85 

TV !:00#Surfynol 465 

V 0. 10 4fr Proxel® GXL ( 30 % ( * jfc ) ?)c&& ) 

VI 0. 05 M&jifMM ( 50%<Hl W-$.#*.'±&#ZJ}+ibt&k > 100. 00 % 

5. Ocps #J.it^#t^>M.^'t.I.fr^ 
#t Kodak Diconix 180Si Printer ( Eastman Kokak Company, Rochester, 
New York 4650) ;t 

&*M*J 25 

*Hh****»^&«,»t*J** ( 780nm) 

*>%&W 24 /5>p&*&l&^ I £ 8.00#£«'J 8 30:0% ( $ 
*) (&^# 5000ppm # NcSi(0H) 2 ) 

Xmi-trtpfiXM&is,. T&&&tf}ftJl% 4.5cps. 

26 

i&ii&t^f *?T»^ 10 ^#^j&i4i±4-Aiisl#ii^ I - v 

180ppmi££i>h$j£ffl# NIRF 



I 30. 0 2 tf^ 29. 0%( 1 4 ig&»* 2000ppm 

NcSi(0H) 2 #& 

II 65.00#F*j-=-l| 

III 4.85#-i£i*jS| 

IV 0. 10 # Proxel® GXL ( 30 % ( « ) ) 

V 0. 05 id* A 'fck^'^J ftj ( 5O9M0 M-&# f^^-gft^frfj ) 100. 00 # 

-%#j&Jk% 19. 5cps, Jti&$M# 36. 63dynes/cm # 

ft. 

27 

-&-M.fl»*J4HN$ 18Oppmi££L*h££03tf NIRF j*.*. 

I 30. 0 2 29. 0 % ( « 2000ppm 
WNcSi(OH),*Ut 

II 50.00#i*j~S?- 

III 10.00^7* 

IV 4.85#*JS^-#. 

V 5.00#i£^Sf 

VI 0. 10 # Proxel® GXL ( 30 % ( f f ) ^c^i^ ) 

VII 0.05 (50%tf lH-*#^.-iLt«-l|t*4*A) 100. 00 # 
i£#$44M$>*.£##£# 18.0cps, 4Lfcft>&# 37. 04dynes/cm # 

ft. 

Jtffi£*fc**f#.i£ft#>l;|.&.fl Shell Cup #2 Viscometer 
( Morcross Corporation, 255 Newtonville Ave. , Newton, MA 02158 ) 
C p m%.#l. &&fcj]&.ltft Surface Force Analyzer 
SFA-211 ( Cahn Instrument, Inc. , 16207 South Carmenita Rd. , 
Cerritus, CA 90701 ) VX Dynes/cm $1 £ ft . -f #J & £ ft flj 
Microtrac-Ultrafine Particle Analyzer Model 9230-1-00-1 (Leads 



and Northrup Co. , Sunneytown Pike, North Wales, PA 19454 ) « 
«*.( u fc-M^&fl YSI Model 32 Conductance Meter( Yellow 

Springs Instrument Co. , Inc. , Scientific Division, Yellow 
Springs, OH 45387) #4ltBk*NW;itt. 

M%mi 24 ¥l7r&M£-$>\? 2 t#*#2%, 10% ^20% 

( fi) ^ NIRF ¥j # . 
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28 29 i *4fcW 1 : ttfe-frj 2 .. 


^— Sf 42.60 32.50 ! 15.00 1.50 


NIRF 6.70 33.40 


50.00 ! 66.70 


Surfynol 465 1.00 1.00 


1.00 \ 1.00 


DI #- 49.55 32.95 


33. 85 


30. 65 j 


A*M**J*K50K) ! 0.05 i 0.05 


0.05 


0.05 | 


Proxel GX1 (30%) 0. 10 0. 10 


0. 1 


0. 10 


Total 100.00 ! 100.00 


100.00 | 100.00 | 


#/l ( # 2 shell cup in ! 14. 5 j 15. 5 ' 
j seconds) ; 


15.0 j 15.0 1 

! 1 


[ #£(cps) j 4.7 5.5 


.5.0 5.0 | 



1 t 8 ^ Kadak Diconix 180 Si trt\>& ( M 

ifc^t Kadak Diconix 180 Si *T*P&t. £ 68°F 65% farf&%.Til 
ftftff. -MXtiLWH, & 68°F 65% te*t.a.ALTti&iiitTtp*. 
* 4r *p * * «Mr*p , ^ & iiitA * £4fc>f- £ jLf J ft 

3+. 
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1 >baf 


3* 


10*. S 20* 


34*. : 


28 


2% 


4 


4 


4 I 4 


4 1 


28 


2% 


4 


4 


4 4 


4 


29 


10% 4 1 4 


4:4 4 


29 


10% 4 4 


4 ! 4 4 


**kW 1 


15% 


4 , 2 | 1 ! 1 


1 


tb^J 1 


15% | 4 


2 j 1 j 1 


1 


AJBOi 2 


20% ! 0 


0 ; 0 0 


0 




20% j 0 0 0 0 


0 : 



1-Ml; &mi(1$; <>3) *Sfe>i*.*r*p 
3- K-ft; 1-2 tiUs ft (? 

US5336714 fejfttt ft N * foft*?. & 

NIRF ( J§ US5336714 #>b^ 1/100- 1/2), 
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